TMS-evoked decay artefact (DA) makes the analysis of TMS-evoked potentials (TEPs) difficult. We developed a new adaptive algorithm (ADA) to correct DA in a completely data-driven way. Our study showed that ADA is able to completely remove the DA without corrupting the TMS-evoked physiological response.
h i g h l i g h t s
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a b s t r a c t
Objective: During EEG the discharge of TMS generates a long-lasting decay artefact (DA) that makes the analysis of TMS-evoked potentials (TEPs) difficult. Our aim was twofold: (1) to describe how the DA affects the recorded EEG and (2) to develop a new adaptive detrend algorithm (ADA) able to correct the DA. Methods: We performed two experiments testing 50 healthy volunteers. In experiment 1, we tested the efficacy of ADA by comparing it with two commonly-used independent component analysis (ICA) algorithms. In experiment 2, we further investigated the efficiency of ADA and the impact of the DA evoked from TMS over frontal, motor and parietal areas. Results: Our results demonstrated that (1) the DA affected the EEG signal in the spatiotemporal domain; (2) ADA was able to completely remove the DA without affecting the TEP waveforms; (3). ICA corrections produced significant changes in peak-to-peak TEP amplitude. Conclusions: ADA is a reliable solution for the DA correction, especially considering that (1) it does not affect physiological responses; (2) it is completely data-driven and (3) its effectiveness does not depend on the characteristics of the artefact and on the number of recording electrodes. Significance: We proposed a new reliable algorithm of correction for long-lasting TMS-EEG artifacts. Ó 2017 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Introduction
In the last twenty years, the combination of transcranial magnetic stimulation (TMS) and electroencephalography (EEG) has provided new insights into the investigation of brain dynamics (Ilmoniemi and Kičić , 2010) . However, besides the potential of combining these two techniques, their simultaneous use produces different EEG artefacts of electrical and physiological nature. Electrical artefacts result from the voltage induced in the electrodes by the TMS pulse, which is several orders of magnitude larger than the Abbreviations: TMS, transcranial magnetic stimulation; EEG, electroencephalography; DA, decay artefact; ADA, adaptive detrend algorithm; MEP, motor-evoked potential; TEP, TMS-evoked potential; MFG, middle frontal gyrus; M1, primary motor cortex; IPS, inferior parietal sulcus; ICA, independent component analysis; RMT, resting motor threshold; FDI, first dorsal interosseous; GMFP, global mean field power; TRSP, TMS-related spectral perturbation; TOI, time window of interest.
